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Abstract
Subrahmanyam, P. , Wongkaew, S. , Reddy , D.V.R., D e m s k i , J .W.,
McDona ld , D., Sharma, S.B., a n d Smi th . D.H. 1992. F ield d iagnosis
of groundnut d i s u s e s . Information Bullet in no. 36 . (In En , Fr. S u m -
maries in En , Fr, Es.) Patancheru, A.P. 502 324 , India: International
Crops Research Insti tute for the Semi -Ar id Trop ics . 84 p p . I S B N
92-9066-255-7. Order code IBE 036.
Diseases are major constraints to groundnut product ion throughout t he
wor ld. This handbook is des igned to assist agricultural research and
extension workers, w h o may have little formal training in p lant pathol-
ogy, to make tentative diagnosis of d iseases of groundnut caused by 31
fungi, 2 bacteria. 9 viruses, a mycoplasma- l ike organism, 4 nematodes,
and a parasitic f lowering plant. T h e most characterist ic f ie ld symptoms
of each disease are Illustrated and descr ibed. It is emphas ized that for
confirmation of f ield d iagnosis the assistance of ski l led plant patholo-
gists wil l be required in most cases .
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C u l t i v a t e d g r o u n d n u t ( p e a n u t ) , Arachis hypogaea L. , an
a n n u a l l e g u m e n a t i v e t o S o u t h A m e r i c a , i s p r ima r i l y
c u l t i v a t e d i n a r e a s o f t h e w o r l d b o u n d e d b y l a t i t udes
4 0 ' N a n d 4 0 ' S . A p p r o x i m a t e l y 8 0 % o f t h e w o r l d
g r o u n d n u t c r o p i s p r o d u c e d i n d e v e l o p i n g c o u n t r i e s
w h e r e t h e y i e l d s a r e u s u a l l y v e r y l ow . D i s e a s e s a r e
m a j o r c o n s t r a i n t s t o g r o u n d n u t p r o d u c t i o n t h r o u g h o u t
t h e w o r l d . A l a rge n u m b e r o f d i s e a s e s c a u s e d by f u n g i ,
b a c t e r i a , v i r u s e s , m y c o p l a s m a , n e m a t o d e s , a n d p a r a -
s i t i c f l o w e r i n g p l a n t s h a v e b e e n r e p o r t e d , a n d w i t h
s o m e e x c e p t i o n s , t h e y a r e w i d e l y d i s t r i b u t e d . A l l p a r t s
o f t h e g r o u n d n u t p l a n t a r e s u s c e p t i b l e t o d i s e a s e s .
T h i s h a n d b o o k i s d e s i g n e d t o a s s i s t ag r i cu l t u ra l sc i -
en t i s t s a n d e x t e n s i o n w o r k e r s i n t h e p r e l i m i n a r y f i e l d
d i a g n o s i s o f c o m m o n d i s e a s e s o f g r o u n d n u t c a u s e d b y
f u n g i , b a c t e r i a , v i r u s e s , m y c o p l a s m a , n e m a t o d e s , a n d
a p a r a s i t i c f l o w e r i n g p l a n t . T h e m o s t c h a r a c t e r i s t i c f i e l d
s y m p t o m s o f e a c h d i s e a s e a r e i l l u s t r a t e d a n d d e -
s c r i b e d . I t i s i m p o r t a n t to. u n d e r s t a n d tha t d i a g n o s i s o f
d i s e a s e s b a s e d o n t h e i r p a t t e r n o f o c c u r r e n c e a n d
m a c r o s c o p i c s y m p t o m s c a n i n m o s t c a s e s b e on l y t e n -
t a t i v e , a n d t ha t fo r a c r i t i ca l d i f f e ren t i a t i on o f d i s e a s e s
w i t h n e a r l y s i m i l a r f i e l d s y m p t o m s , m i c r o s c o p i c e x a m -
ina t i on o f t h e d i s e a s e d t i s s u e s a n d f ru i t i ng s t r u c t u r e s o f
t h e p a t h o g e n is r e q u i r e d . A h a n d l e n s (x 15 to x 2 5 ) is
n e c e s s a r y fo r f i e l d d i a g n o s i s o f s o m e d i s e a s e s . Ident i -
f i ca t i on o f m o s t v i r u s d i s e a s e s r e q u i r e s l abo ra to r y tes ts
s u c h a s e n z y m e - l i n k e d i m m u n o s o r b e n t a s s a y ( E L I S A ) ,
u s e o f d i a g n o s t i c tes t p l a n t s , a n d e l e c t r o n m i c r o s c o p y .
A s d i s e a s e s y m p t o m s c a n b e i n f l u e n c e d b y g e -
n o t y p e a n d e n v i r o n m e n t , t h e u s e r s o f th is h a n d b o o k
a re a d v i s e d t o h a v e t h e d i s e a s e d s p e c i m e n s / t i s s u e s
fu r t he r e x a m i n e d u n d e r t h e m i c r o s c o p e a n d l abo ra to r y
tes ts c o n d u c t e d b y c r o p p r o t e c t i o n sc i en t i s t s t o c o n f i r m
t h e f i e l d d i a g n o s e s . S e v e r a l p u b l i c a t i o n s t ha t s h o u l d
p r o v e t o b e use fu l i n s u c h c o n f i r m a t o r y w o r k a r e l is ted
o n p a g e s 7 6 - 7 7 .
1
Diseases Caused by Fungi
Foliar Diseases
Early Leaf Spot
Cercospora arachidicola Hori 
Distr ibut ion. Wor l dw ide .
S y m p t o m s . Les i ons a re sub-c i rcu la r , d a r k b r o w n o n
the upper leaflet su r face w h e r e mos t sporu la t ion oc-
curs , a n d a l ighter s h a d e of b rown on the lower leaf let
sur face [F ig . 1 , th ree leaf lets s h o w i n g uppe r su r face ,
o n e leaflet ( top r ight) t u r n e d to s h o w lower su r face ] . A 
chlorot ic ha lo c o m m o n l y su r rounds the les ion on the
upper su r face . Spores of C. arachidicola are p r o d u c e d
main ly on the necrot ic t i ssue of les ions on the uppe r
leaflet su r face . Les ions a re a l so p r o d u c e d on pe t io les ,
s tems , s t ipu les , and p e g s ; these are ova l to e longa te
a n d have m o r e d is t inc t m a r g i n s t h a n leaf le t l es ions
(Fig. 2 ) . W h e n the d i sease at tack is severe , a f fec ted
leaf lets b e c o m e ch loro t ic , then necro t ic , a n d les ions
often c o a l e s c e , resu l t ing in p rema tu re s e n e s c e n c e a n d






Phaeoisariopsis personata (Berk. & M.A. Curtis)
van Arx
Cercosporidium personatum (Berk. & M.A. Curtis)
Deighton
Dis t r ibu t ion . W o r l d w i d e .
S y m p t o m s . W h e n the lower leaf let s u r f a c e i s v i e w e d ,
late leaf spo t s (F ig . 4 , r ight) are nea r l y c i rcu lar a n d
da rke r t h a n ear l y leaf spo t s (F ig . 4 , lef t ) . On the lower
leaf let su r face w h e r e m o s t o f t he spo ru la t i on o c c u r s t he
les ions are b lack a n d s l ight ly rough in a p p e a r a n c e (F ig .
5, r ight , x 6) . C i rcu la r r ings of f ru i t ing s t ruc tu res on t h e
les ions o f t he lower leaf let s u r f a c e c a n be s e e n w i th t he
a id of a h a n d lens . Late leaf spo t l es ions c a n be d is t in -
g u i s h e d f rom t h o s e o f ear l y leaf spo t that are l ighter in
co lo r a n d m a y be s u r r o u n d e d by a ch lo ro t i c ha lo (F ig .
5 , left, x 6 ) . W h e n d i s e a s e a t tack is seve re , a f fec ted
leaf le ts b e c o m e ch lo ro t i c , t h e n nec ro t i c , a n d l e s i o n s
often c o a l e s c e , resu l t i ng i n p r e m a t u r e s e n e s c e n c e a n d
s h e d d i n g of t he leaf lets (F ig . 6 ) . O v a l to e l onga te le-
s ions s im i la r to t h o s e o f ear l y leaf spo t (F ig . 2) are a l s o
f o r m e d on pe t io les , s t e m s , s t i pu les , a n d p e g s . Late leaf







Dist r ibut ion . W o r l d w i d e .
S y m p t o m s . O r a n g e - c o l o r e d pus tu l es (F ig. 7, x 7) ap-
pear on the lower su r f aces o f leaf le ts a n d rup tu re to
re lease m a s s e s o f r e d d i s h - b r o w n s p o r e s . In s u s c e p t -
ible (F ig . 8 ) cu l t i vars t he or ig ina l pus tu les m a y be sur-
r o u n d e d by co lon ies o f s e c o n d a r y pus tu les . Pus tu les
m a y appea r later on t he u p p e r su r face o f the leaf lets
oppos i te t h o s e on the lower su r face . Les ions c a n be
f o r m e d on al l aer ia l p lan t pa r t s e x c e p t f l owers . T h o s e
on the s t e m s are e longa te (F ig . 9) . In con t ras t to the
rapid defo l ia t ion assoc ia ted w i th leaf spo t s , l eaves in-
fec ted w i th rust b e c o m e necro t ic a n d d ry up , but t end to
rema in a t t a c h e d to the p lant (F ig . 10). Rust d i s e a s e






Didymella arachidicola (Chock.) Taber, pettit & philley
Distr ibut ion. A n g o l a , A rgen t ina , Aust ra l ia , Braz i l ,
Canada , Ch ina, Commonwea l th of Independent Sates,
J a p a n , Leso tho , Ma law i , N iger ia , Sou th A f r i ca ,
Swaz i l and , USA, Z a m b i a , and Z i m b a b w e .
S y m p t o m s . Les ions first appea r on the upper sur faces
of the lower leaves as sca t te red tan -co lo red s p e c k s or
streaks that f o rm a w e b b e d pat tern (F ig. 11a, and b ) .
T h e d isco lo red a reas e x p a n d , fo rm ing large, near ly cir-
cular , pu rp l i sh -b rown to da rk b rown b lo tches w i th in-
c o n s p i c u o u s m a r g i n s ( F i g . 1 1 c ) . B l o t c h e s o f t e n
coa lesce a n d cover t he ent i re leaflet. Mature les ions
are near ly b lack a n d have r o u g h e n e d sur faces (F ig .
11d). On the lower leaflet su r face , d i sease s y m p t o m s
b e c o m e v is ib le on ly after t he b lo tches on the upper
s u r f a c e a re we l l d e v e l o p e d . P e t i o l e s , s t i p u l e s , a n d
s tems are a lso i nvaded by the fungus . Severe d i sease
at tack leads to p rema tu re defo l ia t ion. Under mois t con-
d i t ions f ru i t ing b o d i e s a re f o r m e d on i n fec ted fa l len









Sphaceloma arachidis Bitancourt & Jenkins
Distr ibut ion. Argent ina , Brazi l , J a p a n , a n d Swaz i l and (?).
S y m p t o m s . N u m e r o u s r o u n d to i r r egu la r l es ions ap -
p e a r on bo th s u r f a c e s o f lea f le ts a n d a re e i the r un i -
f o rm ly d i s t r i bu ted o v e r t h e en t i re lea f le t o r a re c l u s t e r e d
n e a r t he m i d r i b . T h e l e s i o n s o n u p p e r leaf le t s u r f a c e s
a re l ight t a n w i t h s u n k e n c e n t e r s a n d r a i s e d m a r g i n s .
L e s i o n s a r e f r equen t l y c o v e r e d w i t h c o n t i n u o u s ve l ve t -
l ike laye rs o f g rey i sh o l i v e - g r e e n f ru i t i ng b o d i e s . On t h e
s u r f a c e o f lower lea f le ts t h e l e s i o n s a re d a r k e r a n d the i r
m a r g i n s a r e no t r a i s e d . On p e t i o l e s a n d b r a n c h e s l e -
s i o n s a r e n u m e r o u s , la rger , a n d m o r e i r r e g u l a r i n ap -
p e a r a n c e t h a n l e s i o n s o n l e a f l e t s . T h e l e s i o n s o n
p e t i o l e s a n d b r a n c h e s m a y d e v e l o p in to c a n k e r o u s
s c a b s , g i v i n g t h e p lan ts a b u r n t a p p e a r a n c e (F ig . 12) .
L e s i o n s c o v e r n e a r l y al l o f t he p lan t , i n c l u d i n g p e g s . In
a d v a n c e d s t a g e s o f d i s e a s e d e v e l o p m e n t p l an t s a re





Alternaria Leaf Spot and Veinal Necrosis
Alternaria alternata (Fries) Keissler
D i s t r i b u t i o n . I nd ia , V i e t n a m , a n d T h a i l a n d .
S y m p t o m s . S m a l l , ch lo ro t i c , w a t e r - s o a k e d l es ions ap-
p e a r r a n d o m l y over bo th s u r f a c e s o f t h e lea f le ts . T h e y
e n l a r g e , b e c o m e i r regu la r i n s h a p e , a n d a r e b r o w n w i t h
d a r k e r b r o w n m a r g i n s ( F i g . 14 ) ; t h e c e n t r a l p o r t i o n s
later b e c o m e p a l e , d r y rap id ly , a n d d i s i n t eg ra te .
Ve ins a n d ve in le ts a d j a c e n t t o t he l es ions b e c o m e
necro t ic . A f f ec ted lea f le ts are ch lo ro t i c a n d in s e v e r e
a t tacks t h e y p r e m a t u r e l y s e n e s c e . W h e n m a n y l e s i o n s
are p resen t they c o a l e s c e , g i v i n g t he leaf a r a g g e d a n d
b l i g h t e d a p p e a r a n c e . P r o f u s e s p o r u l a t i o n o c c u r s o n
o lder l es ions on the u p p e r s u r f a c e s o f t he leaf le ts .
Th is p a t h o g e n a l so c a u s e s leaf b l igh t .
Phyllosticta Leaf Spot
Phyllosticta arachidis-hypogaea Vasant Rao
Dis t r ibu t ion . B u r k i n a F a s o , Ind ia , M a l a w i , M o z a m b i -
q u e , N iger , N i g e r i a , S w a z i l a n d , T h a i l a n d , a n d Z i m -
b a b w e .
S y m p t o m s . T h i s f u n g u s is a s e c o n d a r y p a t h o g e n . In-
fec t ion s tar ts i n d a m a g e d a n d nec ro t i c t i ssue a n d s u b -
sequen t l y s p r e a d s in to t h e l iv ing g r e e n a r e a s o f t he
leaf le ts . L e s i o n s a re c i r cu la r to i r regu la r a n d are l ight
t a n in co lo r s u r r o u n d e d by a r e d d i s h - b r o w n b o r d e r ( F i g .
15) . S h o t - h o l e s m a y a p p e a r later . L e s i o n s m a y co -
a l e s c e in to i r regu la r nec ro t i c p a t c h e s . W h e n e x a m i n e d
u s i n g a h a n d l e n s , n u m e r o u s s c a t t e r e d d a r k b r o w n
f ru i t ing b o d i e s c a n b e o b s e r v e d o n the l es ions o n bo th







Dis t r ibu t ion . Ind ia a n d Is rae l .
S y m p t o m s . La rge spo t s cover t he u p p e r su r f aces o f
l e a f l e t s . T h e s e s p o t s a r e c o v e r e d w i t h s u p e r f i c i a l
spo ru la t i ng f u n g a l g r o w t h w h i c h g i v e s t h e m a p o w d e r y
wh i te a p p e a r a n c e (F ig . 16) . T h e cen te rs o f t he spo ts
later b e c o m e b r o w n a n d necro t i c .
Cercospora Leaf Blight
Cercospora canescens EMS & Martin
Dis t r ibu t ion . T h a i l a n d .
S y m p t o m s . S m a l l nec ro t i c l es ions a p p e a r o n leaf le ts ,
t h e s e l es ions e n l a r g e a n d b e c o m e i r regu la r o r angu la r -
s h a p e d l ight b r o w n spo t s . W h e n long p e r i o d s o f leaf
w e t n e s s occu r , t he spo t s c o a l e s c e l e a d i n g t o b l i gh t i ng
a n d de fo l ia t ion (F ig . 17) . W h e n c lose l y e x a m i n e d , wh i t e
m a s s e s o f s p o r e s a re v is ib le on nec ro t i c a r e a s o f bo th





Myrothecium Leaf Bl ight
Myrothecium roridum Tode ex Fries
Distr ibut ion. India and Tha i l and .
S y m p t o m s . Les ions are round to i r regular w i th grey-
brown co lo red centers and b rown marg ins s u r r o u n d e d
by chlorot ic ha los . T h e y occur on bo th su r faces of leaf-
lets. W h e n les ions c o a l e s c e leaves appea r b l i gh ted .
A b u n d a n t o l ive g reen to b lack f ru i t ing b o d i e s , of ten ar-
ranged in concent r i c r ings, are f o r m e d on the necrot ic
a reas of bo th leaflet su r faces (F ig . 18).
Zonate Leaf Spot
Cristulariella moricola (Hino) Redhead
Distr ibut ion: India, T h a i l a n d , a n d USA.
S y m p t o m s : Necrot ic spots rang ing f rom 2 to 12 mm in
d iame te r a p p e a r on leaf le ts (F ig . 19) . S m a l l l es ions
have a l ight b rown center s u r r o u n d e d by a b rown r ing of
necrot ic t i ssue, but larger les ions s h o w a zona te pat tern
on bo th leaflet su r faces . S p o r e s m a y be p r o d u c e d on







Distr ibut ion. Ind ia , Ma law i , a n d T h a i l a n d .
S y m p t o m s . A p p e a r on mature p lan ts as g rey necro t ic
r ing spots w h i c h m a y deve lop shot ho les (F ig . 20 ) . Dur-
ing long per iods of leaf w e t n e s s the spots c o a l e s c e
lead ing to a severe bl ight . M inu te sc lerot ia (about 0.5 to
0.8 mm in d iameter ) init ial ly wh i te , but later b rown i sh in
color can be seen on bo th leaflet su r faces .
Th is pa thogen a lso c a u s e s s tem, root , a n d p o d dis-
e a s e s w h i c h are more d a m a g i n g t han the leaf spots .
Choanephora Wet Blight
Choanephora cucurbitarum (Berk. & Ravenel)
Thaxt.
Dist r ibut ion . Tha i l and a n d Ph i l i pp ines :
S y m p t o m s . Wa te r - soaked les ions first a p p e a r on the
t ips of y o u n g un fo ld ing leaves. Subsequen t l y the le-
s ions b e c o m e necro t i c a n d a re c o v e r e d w i t h a d a r k
b rown spore m a s s (F ig. 21). I f leaves s tay wet for long
per iods , the fungus can a t tack y o u n g shoo ts a n d c a n
kill the g r o w i n g t ips . T h e s e s y m p t o m s c a n be m i s taken
for d a m a g e c a u s e d by core id bugs . D e a d t i ssue d a m -
a g e d by C. cucurbitarum c a n be d i s t i n g u i s h e d f r o m
b u g - d a m a g e d t i ssue by t he p r e s e n c e o f s p o r e s p ro -





Pepper Spot and Leaf Scorch
Leptosphaerulina crassiasca (sechet) jackson & 
Bell
Dist r ibut ion . A n g o l a , A rgen t i na , Bu rk ina F a s o , Ind ia ,
M a d a g a s c a r , M a u r i t i u s , M a l a w i , M o z a m b i q u e , N iger ,
N iger ia , S e n e g a l , S w a z i l a n d , T h a i l a n d , T a i w a n , U S A ,
V i e t n a m , Z a m b i a , a n d Z i m b a b w e .
S y m p t o m s . T h e peppe r spo t p h a s e o f the d i s e a s e i s
recogn ized by the a p p e a r a n c e o f m inu te necro t ic spo ts
on lower leaves (F ig . 2 2 , above ) . T h e spo ts are nu-
merous , da rk b rown to b lack , i r regu lar to c i rcu lar a n d
occas iona l l y d e p r e s s e d . D i sc re te l es ions a p p e a r o n
both s ides o f the leaf let ; but are more of ten f o u n d on
upper su r faces . W h e n a b u n d a n t , l es ions c o a l e s c e g iv-
ing the leaflet su r face a ne t ted a p p e a r a n c e .
Leaf s c o r c h , t he m o s t c o m m o n s y m p t o m , f requent ly
deve lops on the t ips , a n d occas iona l l y on t he m a r g i n s ,
of leaf lets. T h e w e d g e - s h a p e d les ions have a br igh t
ye l low z o n e a long the per iphery o f the i r a d v a n c i n g m a r -
g ins (F ig. 2 2 , be low) . T h e necro t i c t i ssue b e c o m e s da rk
b rown a n d t ends to f r a g m e n t a long the leaf let m a r g i n s ,






Colletotrichum dematium (Pers.) Grove
Colletotrichum mangenoti chevaugeon
Dis t r ibu t ion . Ind ia , N iger , N ige r i a , S u d a n , S e n e g a l ,
T a i w a n , T a n z a n i a , T h a i l a n d , U g a n d a , a n d U S A .
S y m p t o m s . W e d g e - s h a p e d l e s i o n s w h i c h r e s e m b l e
those c a u s e d by Leptosphaerulina crassiasca appea r
on the leaf let t ips (F ig . 2 3 ) . Les ions m a y a l so deve lop
on the leaflet ma rg ins l ead ing to marg ina l b l ight . T h e
per iphery o f t he a d v a n c i n g marg ins o f t h e les ion is su r -
rounded by a br ight ye l low zone . T h e necrot ic t i ssue
b e c o m e s dark b rown and tends to f r agmen t a l o n g the
leaflet marg ins . T h e d i sease m a y a lso ex tend to stip-
ules and s tems . Fru i t ing bod ies , v is ib le t h rough a h a n d





Alternaria alternata (Fr.) Keissler
Alternaria tenuissima (Kunze ex pers.) Wiltshire
Alternaria arachidis Kulkarni
Distr ibut ion. Ind ia , N iger ia , a n d T h a i l a n d .
S y m p t o m s . L ight to da rk b rown i r regular spots a p p e a r
towards the t ips or marg ins of the leaves. T h e s e rapidly
en large a n d coa lesce to fo rm w e d g e - s h a p e d les ions . A 
dist inct ch lorot ic zone c o m m o n l y deve lops a long the
edge of necrot ic t i ssue (F ig . 2 4 ) . In t h e later s t a g e s of
d i s e a s e d e v e l o p m e n t , b l i g h t e d a r e a s b e c o m e d a r k
b rown a n d br i t t le a n d t end t o f r a g m e n t . D a r k s p o r e
m a s s e s a p p e a r on necrot ic t i ssues . Defo l ia t ion occurs
w h e n the d i sease is severe.
T h e sco rch s y m p t o m s resemb le t h o s e c a u s e d b y
Leptosphaerulina crassiasca a n d Colletotrichum s p p ,
and i t is of ten dif f icult to d is t ingu ish be tween t hese d is -
eases in the f ie ld . Alternaria alternata a l so c a u s e s leaf






Dis t r ibu t ion . Ind ia , N ige r i a , a n d T h a i l a n d .
S y m p t o m s . Dark b r o w n c i rcu la r l es ions s u r r o u n d e d b y
faint ye l l ow ha loes a p p e a r on i n fec ted l eaves . Les ions
e n l a r g e a n d c o a l e s c e l e a d i n g t o s e v e r e n e c r o s i s o f
leaf le ts , espec ia l l y on t he m a r g i n s (F ig . 25 ) . Very s m a l l
b lack sphe r i ca l f ru i t ing b o d i e s v is ib le t h r o u g h a h a n d
lens c a n be f o u n d in t h e c e n t e r s o f t he les ions or in
b l igh ted a r e a s o f leaf le ts .
S y m p t o m s o f th is d i s e a s e r e s e m b l e t h o s e o f al ter-
na r ia leaf b l i gh t , e x c e p t t ha t t h e y e l l o w b o r d e r su r -




Seed and Seedling Diseases
Preemergence Seed and Seedl ing Rots
Aspergillus niger van Tieghem
Aspergillus flavus Link ex Fries
Macrophomina phaseolina (Tassi) Goidanich
Sclerotium rolfsii Saccardo
Rhizoctonia solani Kuhn
Lasiodiplodia theobromae (Pat.) Griffon & Maubl.
Rhizopus spp, Penicillium spp,
Pythium spp, and Fusarium spp
Dist r ibut ion . W o r l d w i d e .
S y m p t o m s . In fected s e e d a n d seed l i ngs are r e d u c e d
to a d a r k b rown or b lack s p o n g y m a s s of rot ted t i ssue
c o v e r e d w i th spo ru la t i ng m y c e l i u m w h i c h va r i es i n c o l o r
d e p e n d i n g u p o n the s p e c i e s invo lved . F igure 26 s h o w s
a seed l i ng a t t acked by Pythium s p p . D e c a y is m o s t
rap id w h e n in fec ted s e e d s a re s o w n b e c a u s e the s e e d -
bo rne fung i b e c o m e ac t ive as s o o n as t he s e e d s ab-
sorb water .
Bac te r ia a re a l so i nvo lved in s e e d rot t ing but a re





Aspergillus niger van Tieghem
Dist r ibut ion . W o r l d w i d e .
S y m p t o m s . In a mo is t soi l e n v i r o n m e n t s e e d s m a y be
at tacked and k i l led l ead ing to a p r e e m e r g e n c e rot t ing. I f
seeds that d id not e m e r g e are carefu l ly r e m o v e d f rom
the soi l they m a y be cove red w i th m a s s e s o f b lack
con id ia w h i c h g i ve t h e m a soo ty a p p e a r a n c e . Post -
e m e r g e n c e in fec t ion o f ten c u l m i n a t e s i n d e a t h a n d
rapid d e c a y of seed l i ngs .
T h e first s y m p t o m in e m e r g e d seed l i ngs is usua l ly
rapid des i cca t i on of t he ent i re p lant . A f fec ted t i ssue is
covered by the sporu la t ing fungus a t t he soi l su r face .
As the in fect ion p rog resses , t he ent i re co l la r reg ion be-
c o m e s da rk b r o w n a n d s h r e d d e d . S e e d l i n g in fec t ion
c o m m o n l y occu rs in the c o t y l e d o n a r y - h y p o c o t y l reg ion
short ly after e m e r g e n c e . T h e in fec ted a reas b e c o m e
w a t e r - s o a k e d a n d l ight b r o w n , and a re soon cove red
wi th b lack funga l spo res (F ig. 27 ) .
Mature p lan ts are a lso a t t acked . Les ions deve lop on
the s tem jus t be low the soil su r face a n d t hen s p r e a d
u p w a r d a long the b r a n c h e s . B e c a u s e o f the w o o d i n e s s
of ma tu re p lan ts , s y m p t o m s are genera l l y not o b s e r v e d
unti l e i ther the b r a n c h e s wil t p e r m a n e n t l y , or w i l t ing of
t h e e n t i r e p l a n t i s a p p a r e n t . T h e d e a d a n d d r i e d
b r a n c h e s are eas i ly d e t a c h e d f rom the d i s in teg ra ted
col lar reg ion . T h e f u n g u s spo ru la tes on the su r face o f







Aspergillus flavus Link ex Fries
D i s t r i b u t i o n . W o r l d w i d e .
S y m p t o m s . S e e d s a n d n o n e m e r g e d s e e d l i n g s
a t t a c k e d b y t h e f u n g u s a r e r a p i d l y r e d u c e d t o a 
sh r i ve l l ed , d r i e d b r o w n o r b l a c k m a s s c o v e r e d b y y e l l o w
or g r e e n i s h - y e l l o w s p o r e s . D e c a y i s m o s t r ap id w h e n
in fec ted s e e d s a re s o w n a n d t h e f u n g u s b e c o m e s ac -
t ive as the s e e d s hyd ra te . I n s o m e c a s e s the e m e r g i n g
rad ic le a n d h y p o c o t y l b e c o m e in fec ted a n d rap id ly de -
cay . Af ter s e e d l i n g e m e r g e n c e the re m i g h t not be a n y
n e w in fec t ion , but p rev ious l y i n fec ted c o t y l e d o n s have
necro t i c l es ions w i t h r e d d i s h - b r o w n m a r g i n s c o v e r e d by
ye l l ow o r g r e e n i s h - y e l l o w s p o r e s (F ig . 2 9 ) . T h i s p h a s e
of t he d i s e a s e is very s im i la r to t he c r o w n rot c a u s e d by
Aspergillus niger, a n d in s o m e d i s e a s e d p lan ts bo th
fung i m a y be p r e s e n t . W h e n t h e s t ra in o f A . flavus 
c a u s i n g the s e e d l i n g d i s e a s e p r o d u c e s a f l a tox in , t h e
p lan ts m a y be severe ly s t un ted w i t h ch lo ro t i c o r p a l e
g r e e n l e a v e s w i t h v e i n - c l e a r i n g o f l ea f l e t s , tha t a re
sma l l e r t h a n usua l a n d h a v e p o i n t e d t ips (F ig . 3 0 ) . Roo t
d e v e l o p m e n t i s r e d u c e d b y i n fec t i on . T h i s s y m p t o m i s






Lasiodiplodia theobromae (Pat.) Griffon & Maubl.
D i s t r i b u t i o n . A u s t r a l i a , I n d i a , I s r a e l S o u t h A f r i c a ,
T h a i l a n d , U S A , a n d V e n e z u e l a .
S y m p t o m s . S e e d l i n g s o r m a t u r i n g p l an t s a re i n fec ted
at or n e a r t he soi l s u r f a c e a n d the f u n g u s qu i ck l y in -
v a d e s t h e s t e m . W i l t i n g o f la tera l b r a n c h e s o r t he en t i re
p lant i s t he f irst f ie ld s y m p t o m . In fec ted p lan ts usua l l y
d ie w i th in a f ew d a y s . T h e b a s e o f t he i n f ec ted p lan ts
a n d the tap root b e c o m e s la te g rey t o b l a c k a n d eas i l y
s h r e d (F ig . 31). B l a c k p y c n i d i a d e v e l o p as p i m p l e - l i k e
do ts on the nec ro t i c t i s s u e s .
Rhizoctonia Damping-off
Rhizoctonia solani Kuhn
D i s t r i b u t i o n . W o r l d w i d e .
S y m p t o m s . P re - o r p o s t e m e r g e n c e i nvas ion b y s e e d -
o r s o i l b o r n e i n o c u l u m r e s u l t s i n s e e d l i n g d e a t h . I n
e m e r g e d s e e d l i n g s , l e s i o n s a r e m o s t f r e q u e n t l y ob -
s e r v e d o n t h e h y p o c o t y l a s s u n k e n , e l o n g a t e , d a r k
b r o w n a r e a s jus t b e l o w the soi l s u r f a c e (F ig . 32 ) . T h e
les ions e n l a r g e , b e c o m e b lack , a n d g i rd le t he h y p o -
coty l l e a d i n g t o t yp i ca l ' d a m p i n g - o f f s y m p t o m s . S im i l a r
l es ions d e v e l o p on tap roo ts , a n d e x t e n d t o t he en t i re
root s y s t e m l e a d i n g t o d r y root rot , w h i c h s u b s e q u e n t l y
ki l ls t he p lan t . T h e d e c a y e d a r e a s a re o f ten c o v e r e d b y
a l ight b r o w n m y c e l i a l m a t . D a r k b r o w n , p i n h e a d - s i z e d





Stem, Root, and Pod Diseases
Stem Rot
Sclerotium rolfsii Saccardo
Dist r ibut ion . Wor l dw ide .
S y m p t o m s . T h e pa thogen a t tacks all par ts o f t he p lant ,
but s tem infect ion is the mos t c o m m o n a n d des t ruc t i ve .
Ye l lowing and wi l t ing o f b r a n c h e s near the base o f t he
plant is t he first s y m p t o m . S h e a t h s of wh i te m y c e l i u m
deve lop a t or near t he soi l l ine a r o u n d the a f fec ted
a r e a s o f t h e s t e m w h i c h b e c o m e s h r e d d e d (F ig . 3 3 ) .
A b u n d a n t s c l e r o t i a , w h i t e in i t ia l l y a n d la ter t u r n i n g
b rown , deve lop on the in fec ted a reas . T h e ent i re p lant
c a n be k i l l ed , but i n s o m e c a s e s on ly t w o o r t h ree
b r a n c h e s a re a f f e c t e d . In fec t ion o f p e g s , p o d s , a n d
roots occu rs e i ther i ndependen t l y or toge ther wi th s tem
infect ion. Les ions on the deve lop ing p e g s m a y retard
p o d d e v e l o p m e n t . O r a n g e o r b r o w n c o l o r e d l es ions
m a y be found on the p o d s . Severe ly in fec ted p o d s are
c o m p l e t e l y c o v e r e d w i t h a wh i t e myce l i a l m a t , a n d
eventua l ly d e c a y . I n s o m e c a s e s the s e e d s f rom the
d i s e a s e d p o d s s h o w a charac ter is t i c b lu ish-grey d is -
c o l o r a t i o n o f t h e t e s t a k n o w n a s ' b l u e d a m a g e '







Sclerotinia sclerotiorum (Lib.) de Bary
D i s t r i b u t i o n . A r g e n t i n a , A u s t r a l i a , C h i n a , T a i w a n ,
USA, a n d Z i m b a b w e .
S y m p t o m s . First e v i d e n c e o f in fec t ion is t he s u d d e n
wi l t ing o f la tera l b r a n c h e s , w h i c h a re usua l l y i n v a d e d a t
t he soi l su r face . S m a l l , l ight g r e e n , w a t e r - s o a k e d le -
s i o n s a p p e a r o n t h e s t e m s . T h e s e l a t e r b e c o m e
s u n k e n , e l o n g a t e d , a n d turn a l ight tan color. O lder
les ions are da rk b r o w n w i th a d is t inc t bo rde r b e t w e e n
infected a n d hea l thy t i ssues . T h e f u n g u s c a n s p r e a d
f rom the lateral b r a n c h e s to in fect t he m a i n s t e m . T h e
fo l iage on in fec ted b r a n c h e s b e c o m e s ch lo ro t ic , t u rns
dark b r o w n , a n d w i the rs , resu l t i ng in a b l i gh ted a p p e a r -
a n c e . W h i t e , f luf fy m y c e l i u m d e v e l o p s o n d e a d t i s s u e s
in wet w e a t h e r (F ig . 35 ) . P e g s are usua l l y i n v a d e d a t
the soi l l ine. S h r e d d i n g o f t he b r a n c h a n d p e g t i s sues i s
charac ter is t ic of t he d i s e a s e , a n d i t resu l ts in severe
p o d loss . B lack , i r regu lar ly s h a p e d sc lero t ia are pro-
d u c e d a b u n d a n t l y o n i n f ec ted lea f le ts , b r a n c h e s , a n d
p e g s . Sc le ro t ia are a l so p r o d u c e d on p o d s (F ig . 36 ) ,







Cylindrocladium crotalariae (Loos) Ben & sobers
Distr ibut ion. Aust ra l ia , India, J a p a n , a n d U S A .
S y m p t o m s . D i s e a s e d p lan ts a p p e a r in t he f ie ld in lo -
ca l i zed pa tches (F ig. 38) w h i c h en la rge in subsequen t
years . Ear ly s y m p t o m s are ch lo ros is a n d wi l t ing of fo-
l iage on the ma in s tem. Lateral b r a n c h e s m a y not be
af fected, a n d occas iona l l y p lan ts m a y no t wi l t but ap-
pear ch lo ro t ic a n d s t u n t e d . R e d d i s h - o r a n g e f ru i t ing
b o d i e s a re f o r m e d i n d e n s e c l u s t e r s o n i n f e c t e d
b ranches at t he soi l l ine (F ig . 39) . Al l sub te r ranean
plant par ts c a n be a f fec ted . Les ions on p e g s a n d p o d s
may rema in d iscre te (F ig. 40) , or in severe c a s e s the






Botrytis cinerea pers. ex Fries
Dist r ibut ion . Aust ra l ia , C o m m o n w e a l t h o f I n d e p e n d e n t
S t a t e s , J a p a n , M a l a w i , R o m a n i a , S o u t h A f r i ca ,
S w a z i l a n d , T a n z a n i a , U S A , V e n e z u e l a , V i e t n a m , a n d
Z i m b a b w e .
S y m p t o m s . Fo l iage in con tac t w i th the soi l su r face is
i nvaded a n d m a y d e c a y rap id ly . In fec ted s t e m s a n d
leaves are sparse ly c o v e r e d w i th g rey sporu la t ing fun-
gal g rowth (F ig. 41). T h e d i s e a s e s p r e a d s to pegs and
p o d s a n d t h e en t i re p lan t m a y b e k i l led . B l a c k sc le ro t ia
deve lop on the d i s e a s e d s t e m s a n d p o d s (F ig . 42 ) .
Verticillium Wilt
Verticillium albo-atrum Reinke & Berthier
Verticillium dahliae Kleb.
Dist r ibut ion . A rgen t i na , Aus t ra l ia , Israel , a n d U S A .
S y m p t o m s . Ea r l y s y m p t o m s usua l l y a p p e a r a t t h e
f l ower i ng s t a g e . T h e y i n c l u d e ; m a r g i n a l ch l o ros i s o f
leaves (F ig . 43 ) , loss o f leaf tu rg id i ty , a n d leaf cu r l i ng .
Later s y m p t o m s a re g e n e r a l y e l l o w i n g a n d leaf let nec -
ros is , f o l l owed by w i l t i ng a n d de fo l i a t i on . Dur ing the
ear ly s tages o f d i s e a s e d e v e l o p m e n t , p lan ts wi l t du r i ng
the m idd le o f s u n n y d a y s bu t usua l l y recover turg id i ty
d u r i n g t h e n ight . W i l t i n g even tua l l y b e c o m e s p e r m a -
nent . Wi l t s y m p t o m s a re g e n e r a l l y m o r e s e v e r e o n
y o u n g e r p lan ts t h a n on o lder o n e s . T h e roots o f in fec-
ted p lan ts have a b r o w n d isco lo ra t ion of t he vascu la r
t i ssues . Occas iona l l y p lan ts d i e , a n d the roots o f d e a d







Fusarium Oxysporum Schlechtend. emend Snyder & 
Hans.
Dist r ibut ion . W o r l d w i d e .
S y m p t o m s . T h e d i s e a s e n o r m a l l y o c c u r s i n p lan ts
sub jec ted to p r o l o n g e d d r o u g h t s t ress . In fec ted p lan ts
may wi l t sudden l y o r g radua l l y . W h e n p lan ts wi l t s u d -
den ly all the i r leaves tu rn g r e y i s h - g r e e n , a n d in d ry
wea the r t he ent i re p lant b e c o m e s b l e a c h e d a n d d ry .
W h e n s low wi l t ing o c c u r s t he fo l iage b e c o m e s ch lo ro -
t ic, a n d leaf lets are s h e d before t he p lan t d i e s . T h e r e
are no ex te rna l s y m p t o m s on e i ther t he s tem or roots ,
but i f the roots are cut long i tud ina l l y , vascu la r d i s co l o ra -
t ion is ev ident . Th is d i sco lo ra t ion is a c o m m o n fea tu re
of o ther vascu la r wi l ts c a u s e d by Verticillium s p p a n d
Pseudomonas solanacearum. H e n c e , f ie ld d i a g n o s i s of
f usa r i um wi l t mus t be c o n f i r m e d by labora to ry tes ts .
Pegs a n d pods m a y b e i n v a d e d b y t he f u n g u s w h i c h
c a u s e s a p ink d i sco lo ra t ion o f t he inner p o d su r face





Macrophomina phaseolina (Tassi) Goidanich
D i s t r i b u t i o n . W o r l d w i d e .
S y m p t o m s . W a t e r - s o a k e d nec ro t i c l e s i o n s d e v e l o p o n
the h y p o c o t y l s o f y o u n g p lan t s n e a r t h e soi l s u r f a c e .
T h e l es ions e n l a r g e , b e c o m e du l l b r o w n , g i rd le t h e hy -
p o c o t y l , a n d kill t he p lan t .
O lder p lan ts are in fec ted n e a r t h e soi l su r face . T h e in-
fect ion s p r e a d s u p w a r d w i th in t he s t e m s a n d b r a n c h e s ,
a n d d o w n w a r d in to t h e root s y s t e m k i l l ing t he p lan t .
S o m e t i m e s , t he d i s e a s e i s res t r i c ted to t h e roo ts . Roo t
les ions a re in i t ia l ly w a t e r - s o a k e d bu t later b e c o m e l ight
b r o w n . T h e lateral roo ts b e c o m e ro t ted a n d b l a c k e n e d ,
a n d the t a p root s h r e d s . W h e n p o d s a r e i n v a d e d the i r
in ter ior s u r f a c e s tu rn g r e y b e c a u s e o f t h e a b u n d a n t pro-
duc t i on o f m i c r o s c l e r o t i a (F ig . 4 5 ) .
W h e n the w e a t h e r i s w a r m a n d w e t a t h a r v e s t t i m e
M. phaseolina and s o m e o the r f u n g i , e . g . , Lasiodiplodia 
theobromae, Aspergillus niger, a n d Aspergillus flavus, 
i n v a d e t h e s e e d a n d p r o d u c e m a t s o f m y c e l i u m b e t -
w e e n the inner s u r f a c e s o f t h e c o t y l e d o n s (F ig . 4 6 ) .
W h e n th is o c c u r s w i t h n o e x t e r n a l s y m p t o m s o f d i s e a s e
on the k e r n e l s i t i s k n o w n as ' c o n c e a l e d d a m a g e ' .
Blackhull
Thielaviopsis basicola (Berk. & Broome) Ferraris
(syn. Chalara elegans Nag Raj & Kendrick)
D i s t r i b u t i o n : A r g e n t i n a , I ta ly , S o u t h A f r i c a , a n d U S A .
S y m p t o m s : N u m e r o u s b l a c k l e s i o n s d e v e l o p o n t h e
p o d s u r f a c e ( F i g . 4 7 ) . T h e l e s i o n s e n l a r g e a n d c o -
a l e s c e p r o d u c i n g l a r g e m a s s e s o f s p o r e s w h i c h g i v e
t h e p o d s u r f a c e a b l a c k e n e d a p p e a r a n c e . S e v e r e p e g









Fusarium solani (Mart.) Saccardo f. sp phaseoli 
(Burkholder) Snyder & Hans.
Fusarium oxysporum Schlechtend. emend Snyder & 
Hans.
Macrophomina phaseolina (Tassi) Goidanich
Dist r ibut ion . W o r l d w i d e .
S y m p t o m s . P o d rots a re c h a r a c t e r i z e d b y t he p r e s -
ence o f b r o w n i s h - b l a c k les ions on the she l l (F ig . 48 ) .
T h e les ions e n l a r g e a n d c o a l e s c e , a n d the ent i re p o d
su r face b e c o m e s d i s c o l o r e d , a n d i n a d v a n c e d s t a g e s
the she l l t i s sues d i s in teg ra te a n d the ke rne l s d e c a y .
T h e tex tu re a n d co lo r o f t he rot ted t i s sues va ry d e p e n d -
ing on the o r g a n i s m s invo lved a n d o ther e d a p h i c fac -
tors. Pods rot ted by s p e c i e s of Fusarium have p ink- or
pu rp le -s ta ined she l l s .
Sclerotium rolfsii, Sclerotinia s p p , Verticillium s p p ,
a n d Botrytis cinerea c a u s e p o d ro t t ing in a d d i t i o n to t h e
other d a m a g e d e s c r i b e d ear l ier . Rhizoctonia solani in
add i t ion t o c a u s i n g p o d , root , a n d s t e m rots c a n a l so
invade lower leaves in c o n t a c t w i t h soi l c a u s i n g a leaf





Diseases Caused by Bacter ia
Bacter ia l W i l t
Pseudomonas solanacearum (smith) smith
Distr ibut ion. A n g o l a , Ch ina , Eas t Ind ies , E th iop ia , Fi j i ,
India, Indones ia , Sri L a n k a , L ibya , M a d a g a s c a r , Ma lay -
s ia , M a u r i t i u s , N i g e r i a , P a p u a N e w G u i n e a , Ph i l i p -
p i n e s , S o m a l i a , S o u t h A f r i c a , S w a z i l a n d , T a i w a n ,
Tha i l and , U g a n d a , U S A , V i e t n a m , Z a m b i a , and Z i m -
babwe .
S y m p t o m s . Infect ion o f y o u n g p lants can resul t in s u d -
den wi l t ing and d e a t h , but t he leaves rema in g r e e n (F ig.
50 ) . Infect ion of mature p lants resul ts in loss of turg id i ty ,
and leaves b e c o m e l ight g r e e n , ch lorot ic , and cur l a t
the t ips. Eventual ly leaf lets b e c o m e b rown bu t rema in
a t tached to the plant. In s o m e i ns tances only a s ing le
b ranch m a y wi l t a n d d i e . T h e vascu la r s y s t e m o f t he t a p
root b e c o m e s p lugged a n d d i sco lo red and th is ex tends
into t he m a i n s tem a n d lateral b r a n c h e s . M a s s e s o f
bac ter ia ooze f rom the cut e n d s o f in fec ted roots a n d







Distr ibut ion. India and V i e t n a m .
S y m p t o m s . S m a l l , l ight b r o w n , c i rcu lar to i r regular le-
s ions appea r on the lower leaves o f y o u n g p lan ts (F ig .
52) . Dur ing the ear ly s tages o f d i sease d e v e l o p m e n t
les ions are p rominen t on t he uppe r su r faces o f leaf lets.
T h e les ions en la rge , b e c o m e i r regular i n s h a p e , a n d
the t i ssues a round t h e m b e c o m e ch loro t ic . W h e n ful ly
deve loped , t he cen te r of t h e les ion is co l o red a l ight
b rown a n d the marg in is d a r k b r o w n . In wet weather ,
the les ions c o a l e s c e and the leaves b e c o m e ch lorot ic




D isea se s C a u s e d by V i ruses
and a M y c o p l a s m a - l i k e
O r g a n i s m
Peanut Mottle
Peanut mott le v i rus (PMV)
Dis t r ibu t ion . All g r o u n d n u t - p r o d u c i n g coun t r i es in
Af r i ca , the A m e r i c a s , A s i a , a n d O c e a n i a .
S y m p t o m s . A p p e a r o n y o u n g l eaves a s i r regu la r da rk
g reen i s lands . M o s a i c s y m p t o m s are not a p p a r e n t on
o lder leaves , w h i c h s h o w mi ld mot t le s y m p t o m s v is ib le
in t r a n s m i t t e d l ight . P l a n t s a r e no t s e v e r e l y s t u n t e d .
S o m e g e n o t y p e s s h o w c h a r a c t e r i s t i c i n te r ve ina l d e -
p ress ion a n d u p w a r d ro l l ing o f leaf let m a r g i n s (F ig . 53 ) .
In fected p lan ts p r o d u c e on ly a f ew smal l p o d s .
Peanut Stripe
Peanut str ipe v i rus (PStV)
D i s t r i b u t i o n . M o s t g r o u n d n u t - p r o d u c i n g c o u n t r i e s i n
S o u t h a n d S o u t h e a s t A s i a , a n d U S A .
S y m p t o m s . I n ear l ie r r epo r t s f r o m s o m e c o u n t r i e s
P S t V w a s m is iden t i f i ed a s P M V but , un l i ke P M V , P S t V
c a u s e s a w i d e r a n g e o f leaf s y m p t o m s . S y m p t o m s
vary , d e p e n d i n g on the v i rus iso la te a n d g r o u n d n u t cu l -
t ivar. Nec ro t i c a n d s t r ipe i so la tes (F ig . 54 ) c a u s e severe
y ie ld r educ t i ons , w h e r e a s m i ld mot t le a n d b lo t ch iso-
la tes (F ig . 55 ) have little o r no ef fect on y ie ld . An "oak








Peanut c lump v i rus (PCV)
Dist r ibut ion . India a n d Wes t A f r i ca . P robab ly severa l
o ther coun t r i es in As ia .
S y m p t o m s . Th is so i lbo rne d i s e a s e occu rs in pa t ches
in the f ie ld w h i c h recur in the s a m e pos i t i ons w h e n
groundnu ts are s o w n aga in in the s a m e f ie ld (F ig . 57 ) .
Young leaves s h o w m o s a i c , mot t l ing , a n d ch lorot ic r ing
s y m p t o m s (F ig. 58 ) . O lde r leaf lets a re da rke r g r e e n
wi th faint mot t l i ng . Ear ly - in fec ted p lants are consp ic -
uous in the f ie ld b e c a u s e they are severe ly s tun ted and






Bud necros is v i rus (BNV)
T o m a t o s p o t t e d w i l t v i r u s ( T S W V )
Dis t r ibu t ion . B N V w i d e s p r e a d i n A s i a ; T S W V i n A f r i ca ,
t he A m e r i c a s , Aus t ra l i a , a n d E u r o p e .
S y m p t o m s . T h e d i s e a s e i s c a u s e d b y t w o s e r o -
log ica l ly d is t inc t t o s p o v i r u s e s , B N V a n d T S W V , w h i c h
p r o d u c e s im i la r s y m p t o m s i n g r o u n d n u t s .
Init ial s y m p t o m s a p p e a r o n y o u n g lea f le ts a s c h l o r o -
tic spo t s o r mo t t l i ng tha t m a y d e v e l o p in to ch lo ro t i c a n d
nec ro t i c r i n g s a n d s t r e a k s ( F i g . 5 9 ) unt i l t h e w h o l e
g r o u n d n u t p lan t i s a f f ec ted (F ig . 6 0 ) . T e r m i n a l b u d n e c -
ros is o f ten o c c u r s w h e n t e m p e r a t u r e s a r e re la t i ve l y
h i gh . Ear ly in fec t ion resu l t s i n s t un t i ng a n d s o m e t i m e s
pro l i fe ra t ion o f ax i l la ry s h o o t s (F ig . 61) . Lea f l e t s pro-
d u c e d on ax i l la ry s h o o t s s h o w a w i d e r a n g e o f s y m p -
t o m s i nc lud ing r e d u c e d s i z e , d i s to r t i on o f t h e l a m i n a ,
m o s a i c , a n d g e n e r a l c h l o r o s i s . A n y s e e d s p r o d u c e d b y
ea r l y - i n fec ted p l an t s a re s m a l l , s h r i v e l l e d , a n d mo t t l ed








A complex of two v i ruses
and satel l i te RNAs
D i s t r i b u t i o n : Res t r i c t ed t o A f r i c a s o u t h o f t h e S a h a r a .
S y m p t o m s : T h e mos t dest ruct ive g roundnu t v i rus d is-
ease in Afr ica. Th ree t ypes o f rosette have b e e n reco rded :
C h l o r o t i c r o s e t t e , w h i c h i s p r e v a l e n t t h r o u g h o u t
A f r i ca , i s c h a r a c t e r i z e d by s t u n t e d p l an t s w i t h ch lo ro t i c ,
t w i s t e d , a n d d i s t o r t e d l e a f l e t s ( F i g . 6 3 ) . Y i e l d f r o m
ea r l y - i n f ec ted p l an t s i s s e v e r e l y r e d u c e d .
M o s a i c rose t te i s r e c o r d e d on l y i n e a s t e r n , c e n t r a l ,
a n d s o u t h e r n A f r i c a . Y o u n g e r l ea f l e t s s h o w c o n s p i -
c u o u s m o s a i c s y m p t o m s .
G r e e n r o s e t t e c u r r e n t l y o c c u r s o n l y i n w e s t e r n
A f r i c a . S y m p t o m s r e s e m b l e t h o s e o f p e a n u t c l u m p .
Y o u n g l eaves s h o w m i l d m o t t l i n g . O l d e r l e a v e s a re d a r k
g r e e n , r e d u c e d i n s i z e , a n d s h o w d o w n w a r d ro l l ing o f






Peanut stunt v i rus (PSV)
Dis t r ibu t ion . No r th A m e r i c a a n d s o u t h e r n C h i n a .
S y m p t o m s . T h e v i rus ex is ts as seve ra l d is t inc t iso-
la tes ; the o n e p reva len t in N o r t h A m e r i c a c a u s e s se-
vere d w a r f i n g o f e i ther t he en t i re p lan t or o n e or m o r e o f
its b r a n c h e s (F ig . 65 ) . In C h i n a a d i f fe ren t iso la te of t he
v i rus d o e s not c a u s e seve re s t un t i ng , bu t the leaf le ts on
in fec ted p l an t s a re m a l f o r m e d w i t h v a r i o u s ch lo ro t i c
s y m p t o m s .
Groundnut Streak Necrosis
Sunflower yel low b lo tch v i rus (SYBV)
Dis t r ibu t ion . S o u t h e r n A f r i ca .
S y m p t o m s . Ea r l y s y m p t o m s are d i s c r e t e , b r igh t ye l l ow
p a t c h e s on lea f le ts . R ing spo t s a n d l ine pa t te rns are
c o m m o n . Lea f le ts p r o d u c e d after i n fec t i on o c c u r s h a v e
y e l l o w s t r e a k s a l o n g t h e v e i n s , a n d u l t i m a t e l y t h e
s t reaks b e c o m e nec ro t i c . T h e y o u n g e s t lea f le ts a re d is -
to r ted , p u c k e r e d , a n d s m a l l , w i t h i r regu la r s t reaks o r






C o w p e a mi ld mott le v i rus ( C M M V )
D i s t r i b u t i o n . A s i a a n d A f r i ca .
S y m p t o m s . I n f ec ted p l a n t s a r e c o n s p i c u o u s b y t h e
o u t w a r d ro l l ing o f the i r leaf le t e d g e s (F ig . 67 ) a n d se-
ve re s tun t i ng . Y o u n g e r lea f le ts o f ten s h o w v e i n b a n d i n g
a n d o lde r leaf le ts m a y b e c o m e nec ro t i c . T h e i n c i d e n c e
o f C M M V i n g r o u n d n u t s c a n b e a s h i gh a s 3 0 % i f t hey
a re s o w n a d j a c e n t to i n fec ted s o y b e a n (Glycine max) 
and /o r c o w p e a (Vigna unguiculata), t w o h igh l y s u s c e p t -
ib le c r o p s .
Peanut Yellow Spot
P e a n u t y e l l o w s p o t v i r u s (PYSV)
D i s t r i b u t i o n . T h a i l a n d a n d Ind ia .
S y m p t o m s . C h l o r o t i c s p o t s f i rst a p p e a r a l o n g t h e m i d -
r ibs o f y o u n g lea f le ts w h e r e t h e t h r i ps v e c t o r f e e d s . T h e
spo ts i n c r e a s e i n s i ze (F ig . 68) a n d m a y c o a l e s c e a n d
b e c o m e i r regu la r i n s h a p e as t h e l e a v e s a p p r o a c h ma-
tu r i t y (F ig . 6 9 ) . A t t h i s s t a g e t h e c o l o r o f t h e s p o t s i s
d i s t i n c t i v e l y y e l l o w . S i n c e t h e i n f e c t i o n i s l o c a l i z e d ,








D i s t r i b u t i o n . B u r k i n a F a s o , C h i n a , I nd ia , I n d o n e s i a ,
J a p a n , N ige r , T a i w a n , T h a i l a n d , a n d U S A .
S y m p t o m s . T h e e x c e s s i v e p r o l i f e r a t i o n o f l e a f l e t s
g i v e s i n f ec ted p l an t s a b r o o m - l i k e a p p e a r a n c e . L e a v e s
a re s m a l l a n d ch lo ro t i c a n d t h e p l a n t i s s t u n t e d ( F i g .
7 0 ) . I f p e g s a r e f o r m e d , t h e y cu r l u p w a r d s a g a i n s t g r a v -





D i s e a s e s C a u s e d
b y N e m a t o d e s
Root-knot
Meloidogyne arenaria (Neal) chitwood
Meloidogyne hapla Chitwood
D i s t r i b u t i o n . Meloidogyne arenaria; E g y p t , I nd ia ,
Is rae l , M a l a w i , S e n e g a l , T a i w a n , U S A , a n d Z i m b a b w e .
Meloidogyne hapla; Aus t r a l i a , C h i n a , I n d i a , I s rae l ,
J a p a n , S o u t h A f r i c a , S o u t h K o r e a , U S A , a n d Z a m b i a .
S y m p t o m s . G a l l s o f ten f o r m o n r oo t s , p e g s , a n d p o d s
o f i n f ec ted p l an t s . N e m a t o d e d a m a g e i s f r e q u e n t l y no t
s u s p e c t e d unt i l roo ts a n d p o d s a re e x a m i n e d fo r t h e
p r e s e n c e o f g a l l s , w h i c h m a y r e a c h a d i a m e t e r o f s e v -
eral t i m e s the n o r m a l a d j a c e n t root . R o o t s y s t e m d e v e l -
o p m e n t i s c o m m o n l y r e d u c e d . P o d s a l s o b e c o m e
in fec ted a n d d e v e l o p k n o t s , o r s m a l l w a r t s ( F i g . 7 2 ) .
P e g s a n d p o d s o c c a s i o n a l l y b e g i n to d e t e r i o r a t e a t ma-
tur i ty . S e v e r e l y i n f e c t e d p l a n t s a re s t u n t e d a n d h a v e
ch lo ro t i c l e a v e s . S y m p t o m s o f r o o t - k n o t n e m a t o d e in -
f e c t i o n a r e s i m i l a r fo r a l l s p e c i e s ; h o w e v e r , t h e g a l l s
p r o d u c e d by M. hapla a r e s m a l l e r t h a n t h o s e p r o d u c e d
by M. arenaria. R o o t s i n f e c t e d w i t h M. hapla t e n d to
f o r m b r a n c h e s n e a r t h e p o i n t o f n e m a t o d e i n v a s i o n .





Pratylenchus brachyurus (Godfrey) Filipjev & 
Sch. Stekh.
D i s t r i b u t i o n . Aus t ra l i a , B e n i n , E g y p t , G a m b i a , Ind ia ,
N ige r ia , S e n e g a l , T h a i l a n d , U S A , a n d Z i m b a b w e .
S y m p t o m s . R o o t - l e s i o n n e m a t o d e s a t t ack roo ts , p e g s ,
a n d p o d s a n d f e e d w i t h i n t he p a r e n c h y m a t o u s t i s s u e s .
Roo ts o f i n fec ted p lan ts are res t r i c ted in l e n g t h a n d to ta l
v o l u m e , a n d t e n d t o b e d i s c o l o r e d . T h e p o d l es ions
b e g i n a s t iny , t a n - t o - b r o w n c o l o r e d , p i n - p o i n t a r e a s o n
the she l l s u r f a c e , a n d , a s t he n e m a t o d e s f e e d a n d re-
p r o d u c e , t he a f f ec ted a r e a b e c o m e s la rger a n d d a r k e r
(F ig . 7 3 ) . O l d e r l e s i o n s a r e c h a r a c t e r i z e d by a b l o t chy
a p p e a r a n c e a n d ind is t inc t m a r g i n s . Seve re l y a t t a c k e d
p lan ts a re s t u n t e d a n d ch lo ro t i c w i t h r e d u c e d root s y s -
t e m s . O t h e r m i c r o o r g a n i s m s m a y c o l o n i z e t he nec ro t i c
a r e a s a n d pene t ra te t h e p o d c a u s i n g s e e d d a m a g e .
Kalahasti Malady
Tylenchorhynchus brevilineatus Williams
D i s t r i b u t i o n . Ind ia .
S y m p t o m s . In fec ted p lan ts a p p e a r i n p a t c h e s i n t h e
f ie ld , a n d a re s t u n t e d w i t h g r e e n e r t h a n n o r m a l fo l i age .
S m a l l b r o w n i s h - y e l l o w les ions a p p e a r o n the p e g s , a n d
o n y o u n g d e v e l o p i n g p o d s . T h e m a r g i n s o f t h e l es ions
a re s l igh t l y e l e v a t e d b e c a u s e o f t h e p ro l i fe ra t ion o f hos t
ce l ls a r o u n d t h e l es ions . P e g l e n g t h i s r e d u c e d a n d i n
a d v a n c e d s t a g e s o f t he d i s e a s e the en t i re p o d s u r f a c e
b e c o m e s b l a c k e n e d (F ig . 7 4 ) . D i sco lo ra t i on c a n a l so
be o b s e r v e d on roo ts , but th is i s l ess c o n s p i c u o u s t h a n
p o d d i s c o l o r a t i o n . K e r n e l s f r o m d i s e a s e d p o d s a re a p -
p a r e n t l y h e a l t h y , a l t h o u g h c o m m o n l y s m a l l e r t h a n







D i s t r i b u t i o n . Bu r k i na F a s o .
S y m p t o m s . I n fec ted p lan ts a re seve re l y s t u n t e d a n d
ch loro t ic , a n d a p p e a r i n l a rge c i r cu la r p a t c h e s i n t h e
f ie ld . T h e s e p a t c h e s e n l a r g e y e a r af ter y e a r i f g r o u n d -
nuts a re repea ted l y g r o w n i n t he s a m e f i e l d . C h l o r o s i s
usua l l y a p p e a r s 3 5 t o 4 5 d a y s af ter s o w i n g . Lea f le ts
are ye l l ow o r p a l e g r e e n bu t t h e p r i m a r y a n d s e c o n d a r y
ve ins r e m a i n g r e e n (F ig . 7 5 ) . Lea f s i z e i s n e a r l y n o r m a l .




Disease C a u s e d by a Paras i t ic
F lower ing P lant
Witch Weed
Alectra vogelii Benth.
Dis t r ibu t ion . A n g o l a , B u r k i n a F a s o , M a l a w i , N ige r i a ,
Z a m b i a , a n d Z i m b a b w e .
S y m p t o m s . Alectra vogelii is a root pa ras i t e of g r o u n d -
nut a n d seve ra l o the r l e g u m i n o u s c r o p p lan t s . M a t u r e
p lan ts of A. vogelii a re 18 to 46 cm h i g h , w i t h s m a l l
l e m o n - y e l l o w f l owers , a n d s t e m s tha t b r a n c h ou t a t t he
b a s e o f t he p lan t (F ig . 7 6 ) . T h e c o n n e c t i o n b e t w e e n
A. vogelii a n d the g r o u n d n u t roo ts c a n be s e e n by c a r e -
ful ly e x c a v a t i n g t he so i l i n t he root z o n e (F ig . 7 7 ) . Para -
s i t i zed p lan ts are w e a k e n e d a n d r e d u c e d i n s i ze a n d
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